
















close to reality or they are trained in traditional classroom environ-
ments, where standard operating procedures are learned from
printed documents and, therefore, are far away from real crisis
situations and the applied learning of social skills. Hence, both
training settings only offer unsatisfactory training conditions.
ing of a river) whose incalculability offers the basis for various
group decisions within a short period of time. A tutor supervises
the group communication during the game-play and is supposed
to give feedback on the communicative exchange between the
group members. The game is part of a blended learning strategy:
after playing the game, the decision-making processes are
discussed in the group in a detailed feedback phase. Within the
project, the DREAD-ED game was tested on three test sites in
France, Germany, and Italy. The current paper describes the results
of two German trials in which two different target groups with dif-
ferent expertise on crisis management played the DREAD-ED
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es.kraemer@uni-due.de (N.C. Kraemer).therefore an important issue in reducing damage by these terrify-
ing catastrophes. Given that disasters can vary in scope from e.g.
local fires on a chemical park to large earthquakes such as the
one in Haiti in January 2010, a broad training strategy combining
domain specific knowledge and social skills such as communica-
tion and decision making in groups is required [1]. These trainings
of social or ‘‘soft skills’’ need to include a realistic simulation of
communication in conditions of stress, fear as well as problem-
solving by means of contradictory information and in the face of
competing demands [2–4]. However, a regular training of social
skills is either costly in terms of time and money because crisis
units need 1:1 reenactments of disasters to guarantee a simulation
emergencymanagement roomand they offer various possibilities of
coaching with regard to the training of soft skills and communica-
tive behavior. Moreover, they have the advantage that all persons
involved in the simulation, apart from the actual personnel taking
part in the training, can be simulated. Thus, a great deal of the ex-
pense involved in running these exercises is eliminated.
Against this background, the DREAD-ED (Disaster Readiness
through Education) project – funded by the EU Lifelong Learning
Programme – designed a serious game which provides cost-
effective training and is based on the concept of experiential prob-
lem-based learning. Users of the multi-user game are confronted
with a fictitious natural disaster (e.g. fire at a chemical plant, flood-Serious games
Soft skills
1. Introduction
As tsunamis and earthquakes in
ingly demonstrated, natural disaster
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cent time have alarm-
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Nowadays with the help of new computer technologies, more
flexible possibilities are given to train disaster communication. Seri-
ous games working with modern virtual environments appear to
combine the engagement and realism of a simulation with the
cost-effectiveness of a paper-based classroom teaching session [5].
These games are capable of simulating the general disorder of a realKeywords:
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entResearch from various disciplines such as psychology and com-
puter science has recently suggested serious games as effective
media for teaching educational content [1,12,13]. Although a first
insight into research on serious games might convey the impres-The concept of using virtual environments to situate scenario
based training for emergency services is not completely new. There
are already some virtual environments to provide 3D rendered
views of a natural disaster with information conveyed via interac-
tive on-screen menus and heads-up displays. For instance, virtual
realities such as the responder simulation and training environ-
ment (FiRSTE; see http://firste.mst.edu/), and Play2Train (see
http://www.play2train.org) have both embraced the visual repre-
sentation and immersive qualities of interactive 3D virtual environ-
ments. These 3D environments are useful because the learning
outcomes specified by both are based around the spatial planning
of an emergency response (e.g. evacuation of wounded people).
While learners using FiRSTE are wearing a head-mounted display
and arewalking on a treadmill to get fully immersed into the virtual
environment, Play2Train is based on Second Life in which avatars
and a heads-up display are controlled by using the keyboard. Given
that both games focus on spatial planning of emergency response,
their target groups are primarily first responders and emergency
services such as fire fighters whowork on the site of a disaster. Both
virtual trainings combine spatial presentations with interactive
usability. The user is able to interact with the virtual environment,
communicate with other users he/she meets in the digital environ-
ment or he/she directly acts in the virtual world. These characteris-
tics constitute an advantage over convenient learning media, such
as texts, images, diagrams or videos, as they entail a number of con-
sequences for information processing and knowledge acquisition
[6]. More specifically, it can be assumed that the spatialization in-
creases felt presence (the ‘feeling of non-mediation’ see [7]) and
thereby the immediacy of the learning experience, as required for
the training of first-aid and fire-fighting [8].
The DREAD-ED game focuses on decision-makers who are not
located at the place of accident in the event of a natural disaster
but come together in a conference room and discuss about the
deployment of various personnel (such as fire fighters and first
responders). A learning strategy for this target group therefore
needs different learning outcomes than Play2Train or FiRSTE,
namely the development of communication and group decision
making skills. A highly immersive virtual 3D environment, in
which e.g. head-mounted displays are used, is not mandatory
while a storyline which offers a compelling basis for discussion un-
der high stress levels becomes more important. Specifically, a
training environment of emergency managers has to compromise
between the opportunity to practice leadership, teamwork skills
and the experience of an engaging environment which simulates
the stress induced by real disaster scenarios [9]. As a result, we
concluded the designing of a ‘‘serious game’’ [10,11] could offer a
fruitful basis to provide learners with educational content while
simulating decision-making in stressful situations.
3. Training group decision-making in serious gamesgame: Students of a large German university as well as members of
the Academy of Crisis Management and Civil Defense tested the
game and evaluated its requirements. Additionally, the learning
outcomes were assessed.
2. Virtual environments and crisis management
2 N. Haferkamp et al. / Entertainmsion that a majority of serious games only focus on the learning
of children or adolescents, serious games can also be conceptual-
ized for adults. A driving simulation, for instance, can be used for
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According to Kirriemuir and McFarlane [14], serious games
maintain high motivation of the users on the one hand and support
the opportunity of ‘learning through doing’ on the other hand. This
combination of entertainment and simulation offers a fruitful
framework for education purposes. Specifically, if serious games
are designed correctly, they transfer the intrinsic motivation of
playing to a practical benefit [15]. In line with this, Habgood [16]
analyzed the meaning of integrating learning content within a
game. He showed that a game in which learning content was
intrinsic to the game play was motivationally and educationally
more effective than an almost identical game in which learning
was not intrinsic to the game play.
One important aspect with regard to the evaluation of one’s
own performance in serious games refers to feedback. As previous
research has already indicated, the existence of feedback provided
by a tutor, a manual, a training program or the digital game itself is
a reliable predictor of future performances of the acquired skills
[17]. The feedback of a serious game should be immediate and
specific to the actions taken. It appears that effective serious games
should be structured in a way that the player can increase or
decrease the level of challenges faced, in order to exactly match
the personal skills with the requirements for action. Furthermore,
the activity should provide concrete feedback to the players so that
they know how well they performed. Especially in the context of
teaching crisis managers, it does not seem sufficient for the players
to know that they won the game but why they won it [1].
More specifically, disaster communication focuses on group
decision-making in stressful situations. A training game should
therefore aim at teaching social skills such as emotional intelli-
gence and effective communication. It has to encourage players
to engage in types of behaviors that define a successful team in
which each member contributes equally, communicates all impor-
tant information to others and realistically appraises all courses of
action before making a joint decision [12].
As already mentioned in the second chapter, business and
economic simulations have already made use of the features of
computer and role-playing games in order to provide repeatable
and relevant decision making training opportunities for learners
in these fields (see e.g. FiRSTE or Play2Train). However, only a
minority of virtual environments offer multi-user role-playing pos-
sibilities. Other persons involved in a virtual training environment
such as FiRSTE are always represented as virtual agents that are
controlled by the technology itself. Also, in most serious games,
the learner as a single person is confronted with various challenges
which he/she has to solve on his/her own but not as a member of a
group. This is however disadvantageous as especially the learning
of social skills can only be accomplished when training in groups.
With regard to training of crisis managers, the training of a group
instead of a single person becomes evenmore important since these
persons have to make decisions and solve problems in a group. Our
approach therefore was to use several virtual avatars instead of
agents that are all managed by players of the virtual disaster train-
ing. Moreover, the usage of avatars offers the possibility to conduct
trainings on a regular basis because every player is able to partici-
pate in the game by using his/her workstation computer. Therefore,
the organization of group trainings becomes less complex and
trainings can be conducted without meeting in a classroom.
The need for training group decision-making can based on psy-
chological findings on group decisions: although one might form
the expectation that joint decisions made by several people are
better, more considerate and therefore more successful than deci-
Computing xxx (2011) xxx–xxxsions made by a single person, various studies proved otherwise
[18]. Some of them showed that groups perform as well as their
highest performing member would have individually performed.
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the amount of task focus shown by the group. Groups that were gi-
are needed for a serious game focusing on the training of decision-
entOnly few studies revealed that group performance is better than
the performance of a single person [19]. According to Kerr and Tin-
dale [18], social loafing and group think are two factors that help to
explain these poor group performances. With regard to the context
of our project, we put special attention to these two group weak-
nesses which is why the literature review proceeds in explaining
how they can be met by the usage of a serious game.
3.1. Joint decision making in groups
One of the major problems concerning group decision-making
is social loafing. This term describes the phenomenon which occurs
when individuals exert less effort when working as a group than
when working independently. There are a number of factors which
have been identified to explain social loafing: For instance, the lack
of evaluation of one’s own individual performance and the oppor-
tunity to free ride on other group members’ efforts have been
extracted as two reasons for social loafing [20]. On the other hand,
research highlights some factors that can help to reduce the social
loafing effect such as high group cohesion [21] as well as a public
punishment for poor performances. Basing the entire groups’ suc-
cess on the performance of its weakest member has also been
shown to reduce this social loafing effect [22].
With regard to the usage of a serious game, one important as-
pect to diminish social loafing is to make learning ‘‘fun’’ [14].
Although this phrase is rather shorthand for the encouragement
of commitment and in some cases a ‘red rag’ to researchers on edu-
cation, it aptly describes one important strategy to motivate learn-
ers to participate in the game. As already mentioned, the state of
flow in which players experience an optimal fit of the challenges
presented and their personal abilities, can support the learning
effect. Moreover, with regard to the structure of a game, the distri-
bution of different roles whose functions and responsibilities con-
tribute to the success of the whole performance of the group can
furthermore increase the intrinsic motivation of each player.
Next to social loafing and engagement we have to consider
groupthink as a further problemwithin adecision-makinggroup. Ja-
nis [23] describes groupthink as a phenomenon which occurs when
highly cohesive groups lack critical inquiry and thus make poor
decisions. Groups suffering fromgroupthink tend to reach a decision
before realistically appraising the merits of all available courses of
action [12]. A minority of dominant group members typically
supports group think because they suggest fewer solutions and
use fewer sources of information before a decision. However, there
are some specific procedures to prevent the effects of group think.
With the help of new technologies, so-called group support sys-
tems can provide meeting groups with varying levels of technolog-
ical support. Terminals or keypads for each group meeting and a
computer used by the facilitator can be used to pull information to-
gether and display it on a monitor for the entire group. Especially
the simultaneous input of opinions is an important feature because
it stimulates the exchanges of ideas and therefore creates a richer
pool of ideas. Another important feature provides scaffolds for
structuring the decision-making process. Since these computer
systems promote adherence to a predetermined agenda, decisions
are made faster and more considerate. Some of these ideas in group
support systems can also be transferred to the training of disaster
communication within serious games: For instance, the storyline
of a game provides its users with a structured plan on how to solve
a problem. The assignment of roles within the game can addition-
ally support a more structured process.
3.2. Simulation of realistic working conditions
N. Haferkamp et al. / EntertainmAnother challenge regarding the design of a serious game is the
simulation of realistic working conditions. A major weakness of
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provide an environment that resembles a real decision making
environment as closely as possible. In doing so, the virtual environ-
ment does not necessary offer a virtual reality that rebuilds the real
situation but confronts the team with similar challenges as they
face in reality. Most importantly, teams should learn to share infor-
mation in a structured manner and they should participate equally
to ensure that a minority of members do not become dominant to
avoid symptoms of social loafing and group think [1]. The decision
should be based on a common agreement to which each player
contributes domain specific knowledge. With regard to the training
of emergency managers, the dealing with time pressure and stress
in compelling situations is of particular importance. Furthermore,
feedback on the group performance is necessary in order to
identify the learning progress. The DREAD-ED game which is
introduced in the next chapter aims to fulfill all mentioned
requirements.
4. The DREAD-ED game
The DREAD-ED game places its users in an emergency manage-
ment team that is dealing with an evolving emergency (e.g. a huge
fire close to a chemical park or the flooding of a river close to a
city). Each member is assigned a specific role that has unique abil-
ities within the game. These roles (e.g. leader of the team) are
based on the roles of members of crisis units in reality. Between
three and six people can participate in one game session [1,12].
4.1. The game design
At the beginning of a session, the group is confronted with the
disaster which is shown by means of a short television broadcast.
Afterwards, four abstract 6-point scales are presented to the play-
ers which represent the current game state (see Fig. 1).
The degree of disaster’s damage is transformed into scales to
clearly indicate the initial state of the disaster. Each scale repre-
sents an individual aspect of the emergency that can vary from 1
to 6, representing ‘perfect’ to ‘disaster’. These scales are labeled
as ‘casualties’, ‘hazard risk’, ‘operations’, and ‘PR’. The ‘casualties’ven too little time produced solutions that were rated lowest in
comparison to those who were given a sufficient amount of time.
As Kelly [26] suggested, the pace of a group can and should be
trained to keep the quality of work in stressful situations high.
Serious games offer the perfect opportunity for training under
stressful conditions because the tutor of a game can manipulate
e.g. by means of a countdown how much time pressure is given
to the players. A further possibility is to increase the difficulty of
a game by providing different levels.
The literature review has identified various requirements whichclassroom trainings is the lack of realism. Therefore, most of crisis
units use expensive and time-consuming 1:1 reenactments to train
their skills. However, a realistic simulation of disaster management
does not necessary mean to have a simulation of the environment
(e.g. the conference room) but to simulate comparable challenges
that have to be faced by the group. According to this, one impor-
tant factor is the inclusion of stress and time pressure because both
factors have been identified as reasons for poor performances in
decision making groups [24]. In a disaster situation, stress narrows
attention and increases the probability of failures. As Karau et al.
showed [25] in their study, time limits were inversely related to
Computing xxx (2011) xxx–xxx 3scale is the most important of the four scales in terms of evaluating
team performance. If the casualty scale reaches its maximum, the
team has lost the game. Conversely, if the team ensures that the
unication by means of serious games in virtual environments, Entertainm.
Although the game can be used for training purposes without
Fig. 3. Exchange of personnel.
4 N. Haferkamp et al. / Entertainment Computing xxx (2011) xxx–xxxcasualties parameter does not increase, then they have completed
the task successfully. Events (‘injects’) of information that alter the
game state in an unpredictable fashion are introduced after each
turn in order to model the dynamically changing nature of a disas-
ter. These injects are short television clips, radio reports, emails,
short messages or telephone calls. After presenting the multimedia
clips, the four scales change their values and the players are con-
fronted with a ‘new’ state of the disaster. The goal of these injects
is to force the group to plan in advance for unforeseen circum-
stances, as well as dealing with issues of immediate importance
(see Fig. 2).
The game state, that is the successful management of the disas-
ter, can be manipulated by exchanging personnel with each other
(see Fig. 3). There are nine different personnel classes (e.g. first
responders, fire fighters etc.) which have a unique effect upon
the game state when deployed. In addition, each player character
(e.g. general manager) has a unique ability, some of which relate
to particular personnel classes. Personnel classes are represented
abstractly in the form of colors within the game.
The general goal of the game mechanic is to train effective com-
munication with regard to the exchange of personnel. Players have
to share information about their personnel and discuss which par-
ticular personnel can be used to reduce the hazard risk of the disas-
ter. For communication with each other, the players have to use a
text chat which is comparable to ordinary chat applications such as
Skype. A high-achieving group will excel at getting the right per-
sonnel to the right players at the right time in order to control
the disaster.
Above all, this mechanic, coupled with the limited time avail-
Fig. 1. Interface of the DREAD-ED game.able for discussion and collaboration, was designed to create a
stressful decision making environment for participants. Further-
more, the scales immediately give feedback on the actions of the
Fig. 2. Media inject ‘‘television broadcast’’.
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game play who conducts a face-to-face discussion after the game.
The discussion encourages critical reflections on the decision-
making processes within the group. Additionally, we received feed-
back of the players on the game and its efficiency for training soft
skills. During the game play, the tutor does not have a physical rep-
resentation. He/she is an ‘‘outsider’’, looking at the game from an
external perspective. However, the tutor is able to send private
messages to each player by clicking on the avatars. As for the
player interface, a private message window appears and the tutor
can type the private message text and send it (see Fig. 4).
This feature can be used to give individual instructions to each
player. For instance, in situations in which not all players equally
participate in the discussion, the tutor is able to encourage a rather
passive person to join the decision-making process. Furthermore,players. Moreover, the abstract representation ensures that
domain specific information such as expertise on crisis
communication is not necessarily required to solve the challenges
posed by the game. Therefore, the problem-solving strategies
learned to be successful at the game are more likely to be general-
ized to situations other than that those specifically presented in
the game [1]. Although the game itself provides the players with
feedback on their performances (by indicating success or failure)
a tutor can additionally be involved to give more qualitative feed-
back during and after the game. In the trials of the DREAD-ED pro-
ject, the tutor had a double-function. He/she supervised the players
during the game as well as moderated a feedback session after
using the game to deepen the learning outcomes. This blended
learning strategy is described in the following.
4.2. Blended learning-strategyFig. 4. Tutor message.
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or whether there was a person they wanted to have more informa-
same game mechanics like the final version but there were no
entmedia injects illustrating the disaster (e.g. a television report on
the fire, radio reports, emails, SMS messages, and phone calls).
The only information on the state of the disaster was given by
the four parameters that were displayed above the avatars (see
Fig. 1). The final version of the game included those injects to
give the players a better and more vivid impression of the catas-
trophe (see Fig. 2). By means of the two different versions, we
could examine whether the media injects were evaluated as
helpful or whether they rather handicap the game play and the
learning experience. One trial lasted (including breaks) about 4 h.
5.1. Samples
Each trial (n = 10; ntotal = 20) had a sample of five students and
five crisis managers in order guarantee that people with different
expertise were able to use the game for training soft skills. The
manager sample (mean agetotal = 45.8; SD = 2.11) consisted of
members of the ‘‘Academy for Crisis Management Emergency
Planning and Civil Protection’’ in Germany. This academy is part
of the Federal Office of Civil Protection and Emergency aid of
the German government. The tasks of the academy are to train cri-
sis management units, to conduct research on new training simu-
lations as well as to analyze disasters and possible prevention
measures. The people who work at the academy are very experi-
enced with simulations and disaster trainings but they are not
familiar with virtual trainings and computer-mediated communi-
cation. Most of the employees had worked as members of cri-tion from. Finally, the team should conclude how effectively they
performed as a group in resolving the crisis in general. Next to
these open questions of the field manual, the participants fill in a
questionnaire measuring their thoughts and opinions on the
training session on a quantitative level. Based on the combination
of qualitative data gained from the tutor’s interview on the one
hand on the quantitative data of the questionnaire on the other
hand, we can conclude whether the game contributes to the learn-
ing of social skills. In the following, we present the results of two
trials.
5. Evaluation of the DREAD-ED game
The DREAD-ED game was tested in two trials in Germany. The
first trial using a beta-version of the game was conducted in June
2009. The second trial was conducted in December 2009 with the
final version of the DREAD-ED game. The beta-version had thethe tutor can help players in situations in which they are over-
strained with the game mechanics and remind them what to do
in order to reduce the hazard risk.
After the game play phase, the tutor’s role becomes even more
important. He/she sums up the decision-making processes during
game-play together with the users and discusses weaknesses as
well as strengths of the team. In order to keep this session struc-
tured, the tutor uses a field manual for interviewing the group. This
field manual includes questions concerning the decisions within
the game such as ‘‘How did you manage the situation that arose
when xy happened? What did you do to resolve the situation?’’
as well as questions on the feelings of the users during game play
(e.g. What were you feeling during the first leg? Was there
anything that made you feel uncomfortable?). Moreover, the tutor
discusses the negotiation behavior with the players by e.g. asking
them whether they noticed any disagreements during discussions
N. Haferkamp et al. / Entertainmsis units before they joined the academy. The students were
recruited at a large German university (mean agetotal = 23.32 years,
SD = 3.12).
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The trainings were subdivided into three parts (independent
from target group): first, the tutor introduced the project, the
contributing partners as well as the goals of the DREAD-ED game.
Next, the tutor presented the virtual learning platform and
explained the features of the interface before the players tested
the platform together with the tutor. We conducted four sessions
with each sample. One session took about 30–45 min excluding
breaks (some breaks were necessary to discuss problems and
misunderstandings). After having tested the environment, the tu-
tor finally conducted a feedback and debriefing session. In order
to guarantee comparable results, we used a field manual for this
session as described above. Additionally, the participants filled in
a short questionnaire. This questionnaire instructed the users to
indicate those social skills which are trained best by means of
the game on a 5-point Likert scale (decision making, emotional
intelligence, active listening, problem solving, self-control, as well
as the ability to evaluate the context and identify critical issues).
Furthermore, we asked the players to evaluate the game itself by
filling in 10 ad-hoc items on a 5-point Likert scale such as e.g.
‘‘The game is far from reality’’, ‘‘The game helps me to learn how
to communicate within a group’’, and ‘‘The game is usable’’. Finally,
we asked the players to indicate which emotions they experienced
during game-play (5-point Likert scale): aggression, frustration,
happiness, stress, uncertainness, boredom. Since our rather small
sample does not meet the statistical requirements for inferential
analyses, we decided to focus on a descriptive analysis of our data
and combine the results with the results from the qualitative
interviews.
5.3. Results
5.3.1. General performance within the game
As expected, the members of the academy outperformed the
students in both trials. They did better in reducing the hazard risk
and caused less causality than the students above all sessions.
Although the crisis managers were – according to their own state-
ments – less experienced with computer-mediated communica-
tion and in particular with the usage of the chat feature, their
style of communication was shorter and more efficient in compar-
ison to the communication of the students. Furthermore, their
decision-making was based on more structured agreements while
the students had difficulties to come to a compromise. Moreover,
the members of the academy were more focused on the parame-
ters than the students, while the latter rather tried to collect
personnel of the same color without analyzing the values of the
four parameters. This finally led to an increase of the causalities
parameter because the students disregarded to select the specific
personnel for controlling this parameter. With regard to the
communicative behavior, the students stated that they felt tensed
during the game, while the members of the academy reported that
they ‘‘don’t care about time pressure and the development of the crisis
because we are used to these problems in reality’’ (male, 52 years). On
the contrary, a 25-year female student stated that she became
‘‘impatient when the other users didn’t respond to my comments. I
wanted to scream ‘hurry up’. It was really annoying’’. Quantitative
data proved that students reported a higher level of ‘‘stress’’
(M = 3.60; SD = 1.50), ‘‘frustration’’ (M = 3.00; SD = 1.29), and
‘‘aggression’’ (M = 2.90; SD = 1.11) in comparison to the crisis
managers (Mstress = 1.80; SD = 1.01; Mfrustration = 1.70; SD = 0.56;
Maggression = 1.10; SD = 0.83).
Computing xxx (2011) xxx–xxx 55.3.2. Evaluation of the first trial
The crisis managers generally pointed out that the game is a
good training tool for learning a short and efficient way of
unication by means of serious games in virtual environments, Entertainm.
entcommunication. One of the participants (male, 29 years) stated
that ‘‘crisis units often fail because they talk too much because they
are not able to distinguish important aspects from unimportant ones’’.
Thus, the game is – according to the crisis managers – an appropri-
ate tool for learning effective communication because the count-
down ‘‘punishes dispensable information’’ (male, 29 years). The
results of the post-questionnaire underlined this evaluation. All
users (crisis managers and students) estimated that ‘‘effective
communication’’ was trained most intensively by the game
(M = 3.80; SD = 0.44), followed by ‘‘decision-making’’ (M = 3.60;
SD = 0.55) and the ‘‘ability to evaluate the context and identify crit-
ical issues’’ (M = 3.40; SD = .62).
The student sample additionally reported that the structuring of
communication within a group can be advanced by using the
game. One female student (23 years) stated that ‘‘my team was talk-
ing excitedly all at once while the countdown continued. However,
after three turns we were more familiar with our roles in the game
and therefore organized our actions in a more chronological order’’.
We furthermore asked both samples if they sensed the game-play
phase as a stressful situation. The crisis managers consistently ne-
gated this question. They stated that losing the game is not ‘‘painful
enough’’ because the whole storyline and the presentation style of
the disaster ‘‘is too far away from reality’’ (male, 50 years). Accord-
ing to the crisis managers, the visualization of a disaster by means
of abstract parameters does not live up to a realistic simulation of a
crisis. Quantitative data of both samples underlined that the pre-
sentation style of the scenario was evaluated as ‘‘far from reality’’
(M = 3.20; SD = 1.10) although the scenario itself was evaluated
as ‘‘interesting’’ (M = 3.00; SD = 1.00) and ‘‘stimulating’’ (M = 3.20;
SD = 1.01). The crisis managers’ recommendation was to imple-
ment a speech function and to use head-sets in order to increase
the synchronicity of the communication. ‘‘The usage of the text-
chat eased the whole emotional situation.’’ (male, 50 years). Quanti-
tative data prove that communication via the chat function was
evaluated as rather less ‘‘usable’’ (M = 1.80; SD = 1.81) by both
samples.
Moreover, the crisis managers as well as the student sample
evaluated the assignment of specific roles to the players surpris-
ingly negatively: the students noted that it was too difficult for
them to remember the specific function of each role. Additionally,
‘‘it was unclear how the role is related to the specific color of person-
nel’’ (female, 24 years). The crisis managers, on the other hand, cri-
ticized that the roles and their responsibilities do not represent
real-life affordances. ‘‘Although we have specific tasks in a real crisis
management group, the DREAD-ED game is not capable of displaying
the diversity of responsibilities’’. (male, 48 years). The crisis man-
agers recommended to delete the roles and instead of that to use
anonymous names for each player. ‘‘By deleting the roles, the game
advances insofar as we do not have a hierarchy within the personnel
anymore. The communication becomes more equal and everybody is
urged to contribute because the others do not know which specific
function he or she has within the game’’ (male, 48 years). Given these
assessments, the crisis managers even suggested to consider
whether the training of social skills has to be situated in a disaster
scenario at all. Based on these impressions of the first trial, we
conducted a second trial in which we tried to consider some of
the remarks of the two samples.
5.3.3. Evaluation of the second trial
With regard to the additional features (‘injects’) in the final ver-
sion of the game, the academy members evaluated media injects
more positively than the students, because ‘‘these injects are close
to reality’’ (two participants). The participants stated that injects
6 N. Haferkamp et al. / Entertainmare important in order to get an understanding of the disaster
situation: ‘‘The media events are a very interesting feature of the
game, because they give us a better understanding of the whole disas-
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tant while the training aspect became more important’’ (male,
45 years). The students, on the other hand, reported that they did
not focus that much on these injects, but rather on the personnel
and the usage of the teams. ‘‘The media injects constrained our
discussion because we wanted to use the time between the turns to dis-
cuss next steps’’ (female, 24 years). However, in general, quantita-
tive data showed that the game was evaluated as less ‘‘far from
reality’’ (M = 2.00; SD = 1.23) in comparison to the evaluation
of the first trial. Another aspect that was evaluated differently by
the two samples was the role of each player within the game.
The academy evaluated the missing of specific roles more
positively than the students (Note: all participants were called
users and could only be distinguished by their individual number,
e.g. user1, user2). ‘‘It was advantageous to leave out the roles due to
the fact that we were all equal. This leads to a more democratized
communication, in my opinion. It was not clear who of the guys had
been my supervisor and this was quite good’’ (male, 40 years). The
students in this sample, however, remarked that they miss the
nomination of a leader who assumed control over the discussion.
‘‘Our performance would have been better if we had had a leader in
our team who made the final decisions’’ (female, 23 years).
6. Discussion
With regard to the training of social skills, it appears that due to
its mechanics the game is able to teach an efficient exchange of
information in compelling situations. It encourages its users to crit-
ically reflect on their decisions made within the game. The compar-
ison of emergency managers with the student sample in terms of
group performance underlines how the successful use of soft skills
(effective communication and group decision making) leads to
success within the serious game. Members of the academy used
their experiences in disaster communication to solve the game’s
tasks while the students, who were not experienced with
communication in stressful situations, faced difficulties. The acad-
emy members demonstrated more efficient decision making by
having short discussions and factual agreements while the commu-
nication of the students was impacted by emotions and stress. The
fact that users with high experience concerning disaster communi-
cation skills weremore successful in the game lends evidence to the
notion that the game is able to validly train communication in
stressful situations.
The comparison of the two trials moreover indicates that the
usage of media injects is in particular useful for the crisis managers
who evaluate this added media content more positively than the
students since it illustrates the disaster in a more vivid manner.
The student sample however, rather focuses on the game itself
and is thus less interested in an additional visualization of the cri-
sis. This difference indicates that our target groups evaluate the
game from different perspectives: While the people of the crisis
academy stick to a preferably realistic simulation of a disaster,
the student sample rather focuses on the game-play itself. Another
difference between the two samples refers to evaluation of stress
caused by the countdown. The students report high amounts of
stress and tension during game play while the experienced crisis
mangers evaluated the discussion within the game as less emo-
tional. One explanation for this different experience may also refer
to the experiences of the crisis managers in dealing with stressful
situations. These people are used to make decision within a short
period of time while inexperienced users face difficulties. More-
over, this suggests that the game offer an efficient tool for training
freshman in the field of crisis management who can use the
Computing xxx (2011) xxx–xxxsimulation to improve their social skills. With regard to this, we
may have to discuss whether this serious game is an appropriate
instrument for experienced users. Given that these players were
unication by means of serious games in virtual environments, Entertainm.
fruitful basis for training group communication. Unlike games
which concentrate on competition between players, our serious
questionnaires has to be mentioned. Future research may benefit
from including online measurements such as timers to analyze
[14] J. Kirriemuir, A. McFarlane, Literature review in games and learning, Report 8.
response, Int. J. Emerg. Manag. 1 (2003) 238–246.
entthe behavior of the players during game play. Moreover, the small
sample size has to be mentioned. Further research has to focus on
larger samples in order to get more representative results by
including inferential statistics.
7. Conclusions
In conclusion, the DREAD-ED game provides an engaging envi-
ronment for training group decision making processes. Within
the game, groups face the same challenges with regard to commu-
nication that they face in emergency management situations in
reality. Crucially, the training of these skills should help emergency
managers to make more well-informed and efficient decisions
during the managing a life-threatening event such as a fire on a
chemical plant. As the provision of an inexpensive online tool that
facilitates regular soft skills trainings was a specified goal of thegame focuses on cooperation within a group. Only those who coop-
erate as members of a team are able to solve the tasks and finally
win the game. This innovative idea should be discussed for further
serious games.
6.1. Limitations
One major limitation of DREAD-ED game has already been men-
tioned above: The usage of asynchronous text chat retards the
communicative exchange between the players which is disadvan-
tageous insofar as discussions become more exhausting than in
face-to-face communication. Also, it has to be asked whether the
learning outcomes will be transferred to real-life face-to-face
disaster communication situations. Another limitation refers to
the roles of the players. As described above, each player of the first
trial has been assigned a specific role in the game. However, the
players stated in the feedback phase that these roles remain un-
clear to them. That is why we abandoned this option in the second
trial. An advancement of the game with regard to the roles there-
fore seems to be necessary. In line with this, we challenge whether
the assignment of roles that are related to crisis management are
useful at all. Given that the managers evaluated the scenario as
‘far from reality’ in the first trial, it seems more plausible to think
about a more general training of social skills. However, a general
scenario without a focus on a specific target group runs the risk
of disinterest and the loss of intrinsic motivation. Based on this,
we conclude that further work on the game is needed to answer
the needs of crisis managers. The usage of injects as implemented
in the second trial seems to be a step in right direction.
Finally, with regard to the limitations of the trials, the usage ofable to reduce the hazard risk with any difficulty, we challenge
whether they can really benefit from its functions or whether it
is rather too easy for them. With regard to the training of social
skills, effective communication was mentioned as most important
by the participants. Given that players had to come to a decision
within a short period of time, their communication had to be fast
and unmistakable. However, we have to challenge whether the
chat – next to the scenario – reinforces efficient communication
since it limits communication to characters. With regard to this,
further sessions in which head-sets are used are needed.
Altogether, our evaluations showed that serious games offer a
N. Haferkamp et al. / EntertainmDREAD-ED project, the finding that the emergency managers eval-
uated the software positively and reported that predominantly
effective communication is trained was an exciting result. How-
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